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Fig. 1. Description of the geometry of square composite
plate with central cutout
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Table 1. Mechanical properties of the used materials [20].
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Fig. 5. Convergence study for a 4-layered symmetric plate e (g S 1 F S

with circular cutout and CCCC boundary conditions
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Fig. 4. Mesh configuration
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Table 2. Comparison of critical buckling temperature (°C) of composite plates from FE code and Ref. [4]
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Table 3. Comparison of critical buckling temperature (°C) of isotropic plates without cutout (a/h=100, E=2x10", v=0.3,

a=2x10)
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Table 4. Optimal values of design variables and corresponding objective function for different Npop
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Table 5. Optimal values of design variables and corresponding objective function for different values of PC

AT. (°C) &[G BB G] D/a 5 | PC
FEIYO [-AD -+ —¥- Ab] <100 | YOV | -0
241 [-a+ —Y-/AD -YV/AY £Y/5A] <100 YA~ .I5
FYIY [-VVIVE YYIYs YYivy -vyeel - 100 . -IY
FAIVY [YANE -aVv/ags —av/Af YV/Y-] SO0 | YD | -IA

Loplp e 5 Jliml lp jlode op i 0gd oo ss ¥V S5 )0

iz Jlaasl -Y-T- 0

slacl 5l (S lp s "ot Jleim ] (S5 o6l o
T oz 5o pipssll ol nlpln 00,8 oo Jlesl o
CS b it g &S reraz Slaw e Ll oyl slad ;)
sl (YY) a0 gy 5

n —mutation = round (Npop x PM ) (YY)
B> Coamex oy dsgerme (G5 Sl Sen Glgz o

g Ll ] a4y ALl 053y Carez 4o Jl a4 b as 5L o4
ﬁlaaesopsodi.moo)ﬁwadw)om&sb&eg

SRS ol (oo slape ST 5o S5 e o8 38,518 51 S
ly Ban ali iz Jles! Gilies jyolis L350 A S5 035 o

polie slilay Ban il polie £ Joaz o iz ed apd oo oL
e A JSE 4 azgi b el oo 085 i Jleis| calisee

Sy (b lad Sty o ol umex 1B 4z S
Jo oley Do 11555 dares Sl Jg S oo g |
& U Gllae ulol ol S e S Ysb mad @ 1) alles
ol oas a8 S (a0 Ve e bl SV pled (gl atigy Conex
il |y arpe glayally 5 San 2l polis ¥ Jgozr (izer

A2 oo lid Caman alize yolie

oS 5 Jlaisl SY-Y-0
adgi sl opally slass Sl o S50 Jalse (n Fete 51 S0
O3l el Sy o8l o oS el TS 5 Jles e
223 o0 o3l 15 39 g0 Cumer (S £ b (SS9,
S ph S 50 a8 hmex Sl anle 1) KouSs g slagys

il co Cawads (YY) alayl) 51 oolaul b osjls
PC
ncrossover = 2x round (Npop x T) (Y\)

IS o oS 5 Jleis] alizes polae gllay Bas 2l polis
San b polasd  Jga jo ez el oal el las ¥
a5 Heb led .ol sal 00 5] oS 5 Jloas| aliee polie slsla

2 Probability Mutation (PM)

AR

1  Probability of Crossover (PC)



VAVY B YV-Y Slxio YA Jlo A oylad D 093 «pusS pual SlSlo biges & it

70

[=a]
[T

Objective function(AT. (°C))
2]
=]

u
n
T

[
o

- - -PC=0.5 —PC=0.6

LX) PC=U.7 - Pc=0.8

0 5 10

15 20 25 30

Iteration

PC Gilizeo polie gl3lay Bad gl o1 Ko ¥ JSCi

Fig. 7. Convergence of the objective function for different values of PC

Objective function(AT, (°C))

50 | TN T T [N T T T N N N T U T [N T N T T N T T N Y Y T T N |

—PM=0.01
— PM=0.02
--=-PM=0.03

0 5 10

15 20 25 30

Iteration

it Jhoo! ciliseo polio g4 Gub gl polio: A JSCb
Fig. 8. Variations of the objective function for different values of probability of mutation.

San @l jlade (pie 4 gl Gln ) Lk syl

So9i8 slaaieS Sy 5 -)1-¥-0
e sles p (S04 slaalsS Sivey w5U ise ol jo
QA..;B oals ul.w.; e 6‘)3 ol o0l e u‘“)‘i" uul.«f

Ghla ol ool as 3 Jlai 0 Ve SldS 5651 56 ol

Sl LS p b sle il 3 Y0
(Sl S b (b syl Sl ey ) Ban
b ol p 2Lk slaell S e coeal 95 atis
Pl e wiz sl slaie (nl ln ol A Sl LS
Sas w1l g oyl plo e polie ( 2ok slo el )l (&5 )
oy il g oS Bib F (g5 lulyd (ol Wil & by
el 00 awlxe [G B B Gl )94 oole g45 Ll 51 0y lie

oo kulph po (b sle il ples (23,5l o b caled o

AARN



VAVY B YVY Slrio TR Lo A ol @Y 0,93 ¢S yual SlSo swodigen & il

oty Jlasl ilizo ol sljlas LT 4 bgrye Bud &l 9 (> 1b sl ol sty yolio :F Jgur
Table 6. Optimal values of design variables and corresponding objective function for different values of PM
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Table 7. Optimal values of design variables for plate with A=20 for different values of
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Table 8. Optimal values of design variables for different values of D/a
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Table 9. Optimal values of design variables and corresponding objective function with different boundary conditions
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Table 10. Optimal values of design variables with CCCC boundary conditions for different stacking sequences.
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Fig. 10. Buckling mode shape of plate with central cutout (a) Pentagon cutout (b) Hexagonal cutout
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